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[Name of the Document] Specification 

[Title of the Invention] Receiving circuit, mobile 

terminal with receiving circuit, and method of receiving 

data 

[Claims ] 

[claim 1] A receiving circuit comprising: 

an antenna and a radio unit for receiving a 

signal transmitted via a radio link; 

a plurality of finger receivers for inversely 

diffusing the signal received by the antenna and the 

radio unit in association with respective multiple paths; 

and 

a synthesizer for synthesizing signals 
inversely diffused by said finger receivers; 
characterized in that 

said receiving circuit further comprising 
means for controlling a number of finger 
receivers to operate, among said plurality of finger 
receivers, based on whether or not a speech signal or 
data is contained in the signal received by the antenna 
and the radio unit . 

[claim 2] A receiving circuit according to claim 1, 
characterized in that 

said receiving circuit further comprising means 
for controlling a number of finger receivers to operate 
if a speech signal or data is not contained in the 
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signal received by the antenna and the radio unit, based 
on a number of base stations which are conununicating with 
the receiving circuit. 

[claim 3] A receiving circuit according to claim 1, 
characterized in that 

said receiving circuit further comprising means 
for controlling a number of finger receivers to operate 
if a speech signal or data is not contained in the 
signal received by the antenna and the radio unit, based 
on whether the receiving circuit is in a soft hand-over 
mode or not . 

[claim 4] A receiving circuit according to claim 3, 
characterized in that 

said receiving circuit further comprising means 
for operating as many finger receivers as a number of 
base stations which are communicating with the receiving 
circuit if the receiving circuit is in the soft hand-over 
mode, and operating a minimum number of finger receivers 
required to detect whether or not a speech signal or data 
is contained in the signal received by the antenna and 
the radio unit, if the receiving circuit is not in the 
soft hand-over mode . 

[claim 5] A receiving circuit according to anyone of 
claims from claim 1 to claim 4, characterized in that 

said receiving circuit further comprising means 
for controlling the number of finger receivers to operate 



2 




by controlling a supply of a clock signal to said 

plurality of finger receivers. 

[claim 6] A receiving circuit comprising: 

an antenna and a radio unit for receiving data; 

a plurality of finger receivers for inversely 
diffusing the data received by the antenna and the radio 
unit in association with respective multiple paths; and 

a synthesizer for synthesizing signals in- 
versely diffused by said finger receivers; characterized 
in that 

said receiving circuit further comprising 

detecting means for detecting whether there is 
a speech signal or not based on the data inversely 
diffused by said finger receivers; and 

control means for controlling a number of 
finger receivers to operate^ among said plurality of 
finger receivers, based on a detected result from said 
detecting means . ' 
[claim 7] A receiving circuit according to claim 6, 
characterized in that 

said receiving circuit further comprising 
wherein said control means comprises means for operating 
all the finger receivers if a speech signal i,s detected 
by said detecting means . 

[claim 8] A receiving circuit according to claim 6 or 
claim If characterized in that .vk. r 
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at least one of said finger receivers is 
operated at all times without being controlled by said 
control means, and said detecting means comprises means 
for detecting whether there is a speech signal or not 
based on data inversely diffused by said at least one of 
the finger receivers . 

[claim 9] A receiving circuit according to claim 6 or 
claim 7, characterized in that 

at least two of said finger receivers are 
operated at all times without being controlled by said 
control means, and said detecting means comprises means 
for detecting whether there is a speech signal or not 
based on data inversely diffused by said at least two of 
the finger receivers, 

[claim 10] A receiving circuit according to claim 6 

or claim 7, characterized in that 

said detecting means comprises a plurality of 
detecting means associated with said plurality of finger 
receivers , respectively . 

[claim 11] A receiving circuit according to claim 10, 

characterized in that 

said control means comprises means for 
operating, at all times, one of said plurality of finger 
receivers which has a highest correlated value, and 
controlling operation of other finger receivers based on 
a detected result from the detecting means associated 
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with said one of the finger receivers. 

[claim 12] A receiving circuit according to claim 6 

or claim 7, characterized in that 

said detecting means comprises two detecting 
means associated respectively with two of said plurality 
of finger receivers, and said control means comprises 
means for operating the two finger receivers associated 
with said two detecting means at all times irrespective 
of detected results from said detecting means and 
controlling operation of other finger receivers based on 
the detected results from said detecting means if the 
receiving circuit is in a hand-over mode, and operating 
one of the two finger receivers associated with said two 
detecting means at all times irrespective of detected 
results from said detecting means and controlling 
operation of other finger receivers based on the detected 
results from said detecting means if the receiving 
circuit is not in the hand-over mode. 

[claim 13] A receiving circuit according to claim 10, 

characterized in that 

said control means comprises means for 
operating, at all times, two of said plurality of finger 
receivers which have a highest correlated value 
irrespective of detected results from said detecting 
means, and controlling operation of other finger 
receivers based on detected results from the detecting 
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means associated with said two of the finger receivers, 
if the receiving circuit is in a hand-over mode, and 
operating, at all times, one of said plurality of finger 
receivers which has a highest correlated value 
irrespective of detected results from said detecting 
means, and controlling operation of other finger 
receivers based on a detected result from the detecting 
means associated with said one of the finger receivers, 
if the receiving circuit is not in the hand-over mode - 
[claim 14] A receiving circuit comprising: 

an antenna and a radio unit for receiving data; 

a plurality of finger receivers for inversely 
diffusing the data received by the antenna and the radio 
unit in association with respective multiple paths; 

a synthesizer for synthesizing signals 
inversely diffused by said finger receivers; and 

a decoder for decoding the data synthesized by 
said synthesizer; characterized in that 

said receiving circuit further comprising 

detecting means for detecting whether there is 
a speech signal or not based on the data decoded by said 
decoder; and 

control means for controlling a number of 
finger receivers to operate, among said plurality of 
finger receivers, based on a detected result from said 
detecting means . 
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[claim 15] A receiving circuit according to claim 14, 

characterized in that 

said control means comprises means for 
operating all the finger receivers if a speech signal is 
detected by said detecting means. 

[claim 16] A receiving circuit according to claim 14 

or claim 15, characterized in that 

said control means comprises means for 
operating, at all times, one of said plurality of finger 
receivers which has a highest correlated value, 
[claim 17] A receiving circuit according to anyone of 

claims from claim 6 to claim 16,^ characterized in that 

said control means comprises means for 
controlling operation of said plurality of finger 
receivers by controlling a supply of a clock signal to 
said plurality of finger receivers, 

[claim 18] A mobile terminal characterized in that 

having a receiving circuit according to anyone of claims 
from claim 1 to claim 17 . 

[claim 19] . A method of receiving data of receiving 
data by inversely diffusing a signal received by an 
antenna and a radio unit with a plurality of receivers of 
a receiving circuit in association with respective 
multiple paths, synthesizing inversely diffused signals, 
and outputting a synthesized signal^ characterized in 
that 
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said method of receiving data comprising the 

step of: 

controlling a number of receivers to operate, 
among said plurality of receivers, based on whether or 
not a speech signal or data is contained in the signal 
received by the antenna and the radio unit. 
[claim20] A method of receiving data according to claim 
19, characterized in that 

said method of receiving data further 
comprising the step of controlling the number of 
receivers to operate if a speech signal or data is not 
contained in the signal received by the antenna and the 
radio unit, based on a number of base stations which are 
communicating with the receiving circuit. 

[claim21] A method of receiving data according to claim 
19, characterized in that 

said method of receiving data further 
comprising the step of controlling the number of 
receivers to operate if a speech signal or data is not 
contained in the signal received by the antenna and the 
radio unit, based on whether a receiving circuit is in a 
soft hand-over mode or not. 

[claim22] A method of receiving data according to claim 
21, characterized in that 

said method of receiving data further 
comprising the steps of: 
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operating as many finger receivers as a number 
of base stations which are communicating with the 
receiving circuit if the receiving circuit is in the soft 
hand-over mode; and 

operating a minimum number of finger receivers 
required to detect whether or not a speech signal or data 
is contained in the signal received by the antenna and 
the radio unit, if the receiving circuit is not in the 
soft hand-over mode. 

[claim2 3] A method according to anyone of claims from 
claim 19 to claim 22, characterized in that 

said method of receiving data further 
comprising the step of controlling the number of 
receivers to operate by controlling a supply of a clock 
signal to said plurality of receivers. 
[claim24] A method of receiving data by inversely 
diffusing data received by an antenna and a radio unit 
with a plurality of receivers of a receiving circuit in 
association with respective multiple paths, synthesizing 
inversely diffused data, and outputting synthesized data, 
characterized in that 

said method of receiving data comprising the 

steps of: 

detecting whether there is a speech signal or 
not based on the .inversely diffused data; and 

controlling a number of receivers to operate. 
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among said plurality of receivers, based on a detected 
result of whether there is a speech signal or not. 
[claim25] A method according to claim 24, characterized 
in that 

said method of receiving data further 
comprising the step of operating all the receivers if a 
speech signal is detected. 

[claim26] A method of receiving data according to claim 
24 or claim 25, characterized in that 

said method of receiving data further 
comprising the step of operating at least one of said 
plurality of receivers at all times. 

[claim27] A method of receiving data according to claim 
24 or claim 25, characterized in that 

said method of receiving data further 
comprising the step of operating at least two of said 
plurality of receivers at all times. 

[claim28] A method of receiving data according to claim 
24 or claim 25, characterized in that 

said method of receiving data further 
comprising the step of operating, at all times, one of 
said plurality of receivers which has a highest 
correlated value. 

[claim29] A method of receiving data according to claim 
24 or claim 25, characterized in that 

said method of receiving data, further 

I 
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comprising the steps of: 

operating at least two of said receivers at all 
times if the receiving circuit is in a hand-over mode; 
and 

operating one of said receivers at all times if 
the receiving circuit is not in the hand-over mode. 
[claim30] A method according to claim 29, further 
comprising the steps of: 

operating two of said receivers which have a 
highest correlated value iat all times if the receiving 
circuit is in the hand-over mode; and 

operating one of said receivers which has a 
highest correlated value at all times if the receiving 
circuit is not in the hand-over mode. 
[claim31] A method of receiving data by inversely- 
diffusing data received by an antenna and a radio unit 
with a plurality of receivers of a receiving circuit in 
association with respective multiple paths , synthesizing 
inversely diffused data, decoding synthesized data, and 
outputting decoded data, characterized in that 

said method of receiving data comprising the 

steps of: 

detecting whether there is a speech signal or 
not based on the decoded data; and 

controlling a number of receivers to operate, 
among said plurality of receivers, based on a detected 
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result of whether there is a speech signal or not. 
[claim32] A method of receiving data according to claim 
31, characterized in that 

said method of receiving data further 
comprising the step of operating all the receivers if a 
speech signal is detected. 

[claim33] A method of receiving data according to claim 
31 or claim 32, characterized in that 

said method of receiving data further 
comprising the step of operating, at all times, one of 
said plurality of receivers which has a highest 
correlated value. 

[claim34] A method of receiving data according to anyone 
of claims from claim 24 to claim 33, characterized in 
that 

said method of receiving data further 
comprising the step of controlling operation of said 
plurality of receivers by controlling a supply of a clock 
signal to said plurality of receivers. 

[Detailed Explanation of the Invention] 
[0001] 

[Technical Field to which the Invention pertains ] 
The present invention relates to a mobile 
communication system based on the principles of CDMA 
(Code Division Multiplex Access), and more particularly 
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to a receiving circuit in a mobile terminal in a mobile 
communication system based on the principles of CDMA. 
[0002] 
[Prior Art] 

In recent years,, mobile communication systems are 
finding a growing number of subscribers and are required 
to increase their capacity to accommodate subscribers . 
One approach to an increased capacity to accommodate 
subscribers is a technique known as CDMA in which one 
frequency band is shared by signals spread by a plurality 
of mathematically orthogonal codes. 

[0003] 

In a CDMA mobile communication system, the 
receiving circuit of each mobile terminal has a plurality 
of finger receivers for inversely diffusing transmitted 
data in association with respective multiple paths. The 
transmitted data are inversely diffused by the finger 
receivers and then synthesized with each other. 

[0004] 

Fig. 14 of the accompanying drawings shows in block 
form a receiving circuit in a mobile terminal in a 
conventional mobile communication system. 

[0005] 

As shown in Fig. 14, the receiving circuit 
comprises an antenna 1 and a radio unit 2 for receiving 
data, a plurality of finger receivers 3-1 through 3-n 
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associated with respective multiple paths, for inversely 
diffusing the data received via the antenna 1 and the 
radio unit 2, a maximum ratio synthesizer 4 for 
synthesizing the data inversely diffused by the finger 
receivers 3-1 through 3-n, a search engine 5 for 
detecting respective components of the multiple paths, a 
timing controller 7 for controlling the timing of 
operation of the finger receivers 3-1 through 3-n, and a 
CPU 6 for controlling operation of the timing controller 
7 based on the components detected by the search engine 
5. 

[0006] 

The receiving circuit shown in Fig. 14 operates as 
follows : When data is received by the antenna 1 and the 
radio unit 2, the data is inversely diffused by the 
finger receivers 3-1 through 3-n, and thereafter the 
inversely diffused data are synthesized by the maximum 
ratio synthesizer 4 into data which is outputted to a 
subsequent circuit (not shown) . 

[0007] 

When data is received by the antenna 1 and the 
radio unit 2, all the finger receivers 3-1 through 3-n 
are in operation, 

[0008] 

[Problem to be solved by the Invention] 

In the conventional receiving circuit, however. 
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since the all the finger receivers 3-1 through 3-n 
operate even if the received data contains no speech 
signal, the receiving circuit causes a wasteful 
consumption of current when the received data contains no 
speech signal. 
[0009] 

It is therefore an object of the present invention 
to provide a receiving circuit which is capable of 
reducing a consumed current when received data contains 
no speech signal. 

[0010] 

[Means for solving Problem] 

To achieve the above object, there is provided in 
accordance with the present invention a receiving circuit 
comprising an antenna and a radio unit for receiving a 
signal transmitted vie a radio link, a plurality of 
finger receivers for inversely diffusing the signal 
received by antenna and the radio unit in association 
with respective multiple paths, a synthesizer for 
synthesizing signals inversely diffused by the finger 
receivers, characterized in that the receiving circuit 
further comprising means for controlling the number of 
finger receivers to operate, among the plurality of 
finger receivers, based on whether or not a speech signal 
or data is contained in the signal received by antenna 
and the radio unit . 
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[0011] 

The receiving circuit is characterized in that it 
may further comprise means for controlling the number of 
finger receivers to operate if a speech signal or data is 
not contained in the signal received by antenna and the 
radio unit, based on the number of base stations which 
are communicating with the receiving circuit. 

[0012] 

The receiving circuit is characterized in that it 
may further comprise means for controlling the number of 
finger receivers to operate if a speech signal or data is 
not contained in the signal received by antenna and the 
radio unit, based on whether the receiving circuit is in 
a soft hand-over mode or not. 

[0013] 

The receiving circuit is characterized in that it 
may further comprise means for operating as many finger 
receivers as the number of base stations which are 
communicating with the receiving circuit if the receiving 
circuit is in the soft hand-over mode, and operating a 
minimum number of finger receivers required to detect 
whether or not a speech signal or data is contained in 
the signal received by antenna and the radio unit, if the 
receiving circuit is not in the soft hand-over mode. 

[0014] 

The receiving circuit is characterized in that it 
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may further comprise means for controlling the number of 
finger receivers to operate by controlling the supply of 
a clock signal to the plurality of finger receivers. 
[0015] 

According to the present invention, there is also 
provided a receiving circuit comprising an antenna and a 
radio unit for receiving data, a plurality of finger 
receivers for inversely diffusing the data received by 
antenna and the radio unit in association with respective 
multiple paths, a synthesizer for synthesizing signals 
inversely diffused by the finger receivers, characterized 
in that the receiving circuit further comprising 
detecting means for detecting whether there is a speech 
signal or not based on the data inversely diffused by the 
finger receivers, and control means for controlling the 
number of finger receivers to operate, among the 
plurality of finger receivers, based on a detected result 
from the detecting means . 

[0016] 

The control means is characterized in that it may 
further comprise means for operating all the finger 
receivers if a speech signal is detected by the detecting 
means . 

[0017] 

The receiving circuit is characterized in that at 
least one of the finger receivers is operated at all 
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times without being controlled by the control means, and 
that the detecting means may comprise means for detecting 
whether there is a speech signal or not based on the data 
inversely diffused by the at least one of the finger 
receivers . 

[0018] 

Alternatively, the receiving circuit is 
characterized in that at least two of the finger 
receivers are operated at all times without being 
controlled by the control means, and that the detecting 
means may comprise means for detecting whether there is a 
speech signal or not based on the data inversely diffused 
by the at least two of the finger receivers. 

[0019] 

The detecting means is characterized in that it may 
comprise a plurality of detecting means associated with 
the plurality of finger receivers, respectively. 

[0020] 

The control means is characterized in that it may 
comprise means for operating, at all times, one of the 
plurality of finger receivers which has a highest 
correlated value, and controlling operation of the other 
finger receivers based on a detected result from the 
detecting means associated with the one of the finger 
receivers . 

[0021] 
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The receiving circuit is characterized in that the 
detecting means may comprise two detecting means 
associated respectively with two of the plurality of 
finger receivers, and the control means may comprise 
means for operating the two finger receivers associated 
with the two detecting means at all times irrespective of 
detected results from the detecting means and controlling 
operation of the other finger receivers based on the 
detected results from the detecting means if the 
receiving circuit is in a hand-over mode, and operating 
one of the two finger receivers associated with the two 
detecting means at all times irrespective of detected 
results from the detecting means and controlling 
operation of the other finger receivers based on the 
detected results from the detecting means if the 
receiving circuit is not in the hand-over mode. 

[0022] 

The control means is characterized in that it may 
comprise means for operating, at all times, two of the 
plurality of finger receivers which have a highest 
correlated value irrespective of detected results from 
the detecting means, and controlling operation of the 
other finger receivers based on detected results from the 
detecting means associated with the two of the finger 
receivers, if the receiving circuit is in a hand-over 
mode, and operating, at all times, one of the plurality 
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of finger receivers which has a highest correlated value 
irrespective of detected results from the detecting 
means, and controlling operation of the other finger 
receivers based on a detected result from the detecting 
means associated with the one of the finger receivers, if 
the receiving circuit is not in the hand-over mode. 
[0023] 

According to the present invention, there is 
further provided a receiving circuit comprising an 
antenna and a radio unit for receiving data, a plurality 
of finger receivers for inversely diffusing the data 
received by antenna and the radio unit in association 
with respective multiple paths, a synthesizer for 
synthesizing signals inversely diffused by the finger 
receivers, a decoder for decoding the data synthesized by 
the synthesizer, characterized in that the receiving 
circuit further comprising detecting means for detecting 
whether there is a speech signal or not based on the data 
decoded by the decoder, and control means for controlling 
the number of finger receivers to operate, among the 
plurality of finger receivers, based on a detected result 
from the detecting means . 

[0024] 

The control means is characterized in that it may 
comprise means for operating all the finger receivers if 
a speech signal is detected by the detecting means. 
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[0025] 

The control means is characterized in that it may 
comprise means for operating, at all times, one of the 
plurality of finger receivers which has a highest 
correlated value. 

[0026] 

The control means is characterized in that it may 
comprise means for controlling operation of the plurality 
of finger receivers by controlling the supply of a cloc]c 
signal to the plurality of finger receivers, 

[0027] 

According to the present invention, there is 
further provided a mobile terminal in a mobile 
communication system, the mobile terminal is 
characterized in that it has the receiving circuit 
described above. 

[0028] 

According to the present invention, there is also 
provided a method of receiving data by inversely 
diffusing a signal received by an antenna and a radio 
unit with a plurality of receivers of a receiving circuit 
in association with respective multiple paths, 
synthesizing inversely diffused signals, and outputting a 
synthesized signal, characterized in that the method of 
receiving data comprising the step of controlling the 
number of receivers to operate, among the plurality of 
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receivers, based on whether or not a speech signal or 
data is contained in the signal received by the antenna 
and the . radio unit . 
[0029] 

The method is characterized in that it may further 
comprise the step of controlling the number of receivers 
to operate if a speech signal or data is not contained 
in the signal received by antenna and the radio unit, 
based on the number of base stations which are 
communicating with the receiving circuit. 

[0030] 

The method is characterized in that it may further 
comprise the step of controlling the number of receivers 
to operate if a speech signal or data is not contained 
in the signal received by antenna and the radio unit, 
based on whether the receiving circuit is in a soft hand- 
over mode or not . 

[0031] 

The method is characterized in that it may further 
comprise the steps of operating as many finger receivers 
as the number of base stations which are communicating 
with the receiving circuit if the receiving circuit is in 
the soft hand-over mode, and operating a minimum number 
of finger receivers required to detect whether or not a 
speech signal or data is contained in the signal received 
by antenna and the radio unit, if the receiving circuit 



22 




is not in the soft hand-over mode. 
[0032] 

The method is characterized in that it may further 
comprise the step of controlling the number of receivers 
to operate by controlling the supply of a clock signal to 
the plurality of receivers . 

[0033] 

According to the present invention, there is also 
provided a method of receiving data by inversely 
diffusing data received by an antenna and a radio unit 
with a plurality of receivers of a receiving circuit in 
association with respective multiple paths, synthesizing 
inversely diffused data, and outputting synthesized data, 
characterized in that the method of receiving data 
comprises the steps of detecting whether there is a 
speech signal or not based on the inversely diffused 
data, and controlling the number of receivers to operate, 
among the plurality of receivers, based on a detected 
result of whether there is a speech signal or not. 

[0034] 

The method is characterized in that it may further 
comprise the step of operating all the receivers if a 
speech signal is detected. 

[0035] 

The method is characterized in that it may , further 
comprise the step of operating at least one. of the 
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plurality of receivers at all times. 
[0036] 

The method is characterized in that it may further 
comprise the step of operating at least two of the 
plurality of receivers at all times. 

[0037] 

The method is characterized in that it may further 
comprise the step of operating, at all times, one of the 
plurality of receivers which has a highest correlated 
value. 

[0038] 

The method is characterized in that it may further 
comprise the steps of operating at least two of the 
receivers at all times if the receiving circuit is in a 
hand-over mode, and operating one of the receivers at all 
times if the receiving circuit is not in the hand-over 
mode . 

[0039] 

The method is characterized in that it may further 
comprise the steps of operating two of the receivers 
which have a highest correlated value at all times if the 
receiving circuit is in the hand-over mode, and operating 
one of the receivers which has a highest correlated value 
at all times if the receiving circuit is not in the hand- 
over mode • 

[0040] 
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According to the present invention, there is 
further provided a method of receiving data by inversely 
diffusing data received by an antenna and a radio unit 
with a plurality of receivers of a receiving circuit in 
association with respective multiple paths, synthesizing 
inversely diffused data, decoding synthesized data, and 
outputting decoded data, characterized in that the method 
of receiving data comprises the steps of detecting 
whether there is a speech signal or not based on the 
decoded data, and controlling the number of receivers to 
operate, among the plurality of receivers, based on a 
detected result of whether there is a speech signal or 
not . 

[0041] 

The method is characterized in that it may further 
comprise the step of operating all the receivers if a 
speech signal is detected. 

[0042] 

The method is characterized in that it may further 
comprise the step of operating, at all times, one of the 
plurality of receivers which has a highest correlated 
value. 

[0043] 

The method is characterized in that it may further 
comprise the step of controlling operation of the 
plurality of receivers by controlling the supply of a 
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clock signal to the plurality of receivers. 
[0044] 
(Action) 

With the arrangement of the present invention, as 
described above, the detecting means detects whether 
there is a speech signal or not based on data inversely 
diffused by the finger receivers, and the number of 
finger receivers to operate, among the plurality of 
finger receivers, is controlled on the basis of a 
detected result. 

[0045] 

Specifically, if the detecting means detects a 
speech signal, then all the finger receivers are 
controlled to operate, and if the detecting means detects 
no speech signal, then a minimum number of finger 
receivers, preferably one or two finger receivers, which 
are required to detect whether there is a speech signal 
or not, are controlled to operate. 

[0046] 

Consequently, the receiving circuit does not 
consume a wasteful current when the received data 
contains no speech signal. 

[0047] 

[Mode for carrying out the Invention] 

Examples of the present invention are explained 
from the following description with reference to the 
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accompanying drawings • 
[0048] 

Fig. 1 shows a mobile communication system 
including mobile terminals each having a receiving 
circuit according to the present invention. 

[0049] 

As shown in Fig, 1, the mobile communication system 
has a, plurality of mobile terminals 10a, 10b each having 
a receiving circuit according to the present invention, a 
plurality of base stations 20a, 20b covering respective 
service areas 40a, 40b and connected to the mobile 
terminals 10a, 10b via radio linlcs, and an exchange 30 
for performing switching control for the base stations 
20a, 20b. Though only two base stations 20a, 2 0b and two 
base stations 20a, 20b are illustrated in Fig. 1, the 
mobile communication system actually has a plurality of 
mobile terminals more than two mobile stations and a 
plurality of base stations more than two base stations . 

[0050] 

When the mobile terminals 10a, 10b are present in 
the service area 40a covered by the base station 20a, the 
mobile terminals 10a, 10b receive a service from the base 
station 20a. When the mobile terminals 10a, 10b are 
present in the service area 40b covered by the base 
station 20b, the mobile terminals 10a, 10b receive a 
service from the base station 20b. When the mobile 
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terminals 10a, 10b are present in the vicinity of a 
boundary between a plurality of service areas, the mobile 
terminals 10a, 10b communicate with a plurality of base 
stations (soft hand-over), 
[0051] 

Embodiments of the receiving circuit in each of the 
mobile terminals 10a, 10b will be described in detail 
below. 

[0052] 

( 1st Embodiment ) 

Fig. 2 shows in block form a receiving circuit 
according to a first embodiment of the present invention. 
[0053] 

As shown in Fig. 2, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 
supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
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the search engine 5, a speech/no-speech signal detector 8 
for detecting whether there is a speech signal or not 
based on the data inversely diffused by the finger 
receiver 3-1, a clock controller 9 as control means for 
controlling the supply of a clock signal to the finger 
receivers 3-2 through 3-n based on a detected result from 
the speech/no-speech signal detector 8, and a plurality 
of switches 12-2 through 12-n for switching on and off 
the supply of the clock signal to the finger receivers 3- 
2 through 3-n under the control of the clock controller 
9. The timing controller 7 outputs a frame signal at all 
times to the finger receivers 3-1 through 3-n for keeping 
the finger receivers 3-1 through 3-n in synchronism with 
each other. 
[0054] 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 2 will be described below. 

[0055] 

Fig. 3 shows an operation sequence of the receiving 
circuit shown in Fig. 2. 
[0056] 

As shown in Fig. 2, a speech coimnunication session 
starts between the base station 20a (see Fig. 1) and the 
mobile terminal 10a (see Fig. 1) in step SI, and data is 
received via the antenna 1 and the radio unit 2 in step 
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S2 , The clock controller 9 turns on or connects all the 
switches 12-2 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n, The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S3. 

[0057] 

Then, the speech/no-speech signal detector 8 
detects whether there is a speech signal based on the 
data inversely diffused by the finger receiver 3-1 in 
step S4 . If a speech signal is detected, then control 
returns to step S3, in which the finger receivers 3-1 
through 3-n inversely diffuse the data received via the 
antenna 1 and the radio unit 2 . 

[0058] 

If no speech signal is detected in step S4, then 
the clock controller 9 turns off or disconnect the 
switches 12-2 through 12-n, supplying no clock signal to 
the finger receivers 3-2 through 3-n. 

[0059] 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S5 . 

[0060] 

Control then goes back to step S4, in which the 
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speech/no-speech signal detector 8 detects whether there 
is a speech signal based on the data inversely diffused 
by the finger receiver 3-1. 
[0061] 

( 2nd Embodiment ) 

In the first embodiment described above, the 
receiving circuit has a single speech/no-speech signal 
detector, and the finger receiver connected to the 
speech/no-speech signal detector operates at all times. 
The speech/no-speech signal detector detects whether 
there is a speech signal or not based on the data 
supplied to the finger receiver connected to the 
speech/no-speech signal detector, and operation of the 
other finger receivers is controlled on the basis of a 
detected result from the speech/no-speech signal 
detector. However, a plurality of speech/no-speech 
signal detectors may be connected respectively to the 
finger receivers, and the finger receiver with a highest 
correlated value may operate at all times, with the other 
finger receivers being controlled in operation based on a 
detected result from the speech/no-speech signal detector 
that is connected to the finger receiver in operation at 
all times . 

[0062] 

Fig. 4 shows in block form a receiving circuit 
according to a second embodiment of the present 




invention. 

[0063] 

As shown in Fig. 4, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 
supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffuseing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components cjetected by 
the search engine 5, a plurality of speech/no-speech 
signal detectors 8-1 through 8-n for detecting whether 
there is a speech signal or not based on the data 
inversely diffused by the respective finger receivers 3-1 
through 3-n, a clock controller 9 for controlling the 
supply of a clock signal to the finger receivers 3-1 
through 3-n under the control of the CPU 6 or based on 
detected results from the speech/no-speech signal 
detectors 8-1 through 8-n, and a plurality of switches 
12-1 through 12-n for switching on and off the supply of 
the clock signal to the finger receivers 3-rl ^through 3-n 
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under the control of the clock controller 9. The timing 
controller 7 outputs a frame signal at all times to the 
finger receivers 3-1 through 3-n for keeping the finger 
receivers 3-1 through 3-n in synchronism with each other. 
[0064] 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 

in Fig. 4 will be described below, 

[0065] 

Fig. 5 shows an operation sequence of the receiving 
circuit shown in Fig. 4. 
[0066] 

As shown in Fig. 5, a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step Sll, and data is 
received via the antenna 1 and the radio unit 2 in step 
S12. The clock controller 9 turns on or connects all the 
switches 12-1 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S13. 

[0067] 

Then^ the speech/no-speech signal detectors 8-1 
through 8-n detect whether there is a speech , signal based 
on the data inversely diffused by the finger . receivers 3- 
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1 through 3-n in step S14, If a speech signal is 
detected, then control returns to step S13, in which the 
finger receivers 3-1 through 3-n inversely diffuse the 
data received via the antenna 1 and the radio unit 2 . 
[0068] 

If no speech signal is detected in step S14, then 
the finger receiver whose correlated value is highest, 
among the finger receivers 3-1 through 3-n, is indicated 
from the CPU 6 to the clock controller 9, which controls 
the switches 12-2 through 12-n to supply the clock signal 
to the finger receiver whose correlated value is highest 
and supply no clock signal to the other finger receivers. 

[0069] 

If it is assumed that the finger receiver 3-1 has 
the highest correlated value, then the clock controller 9 
connects or closes the switch 12-1 and disconnects or 
opens the switches 12-2 through 12-n, so that the clock 
signal is supplied to the finger receiver 3-1 and no 
clock signal is supplied to the finger receivers 3-2 
through 3-n, 

[0070] 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S15. 

[0071] 
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Control then goes back to step S14, in which the 
speech/no-speech signal detector 8 detects whether there 
is a speech signal based on the data inversely diffuse by 
the finger receiver 3-1. 

[0072] 
^ (3rd Embodiment) 

In the first and second embodiments described 
above, speech signal or no speed data is detected before 
the received data is decoded. However, it is possible to 
detect speech signal or no speed data after the received 
data is decoded, and control operation of the finger 
receivers based on a detected result of speech signal or 
no speed data . 

[0073] 

Fig. 6 shows in block form a receiving circuit 
according to a third embodiment of the present invention. 
[0074] 

As shown in Fig. 6, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 
supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
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the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a decoder 11 for Viterbi-decoding 
the data synthesized by the maximum ratio synthesizer 4, 
a speech/no-speech signal detector 18 as detecting means 
for detecting whether there is a speech signal or not 
based on the data decoded by the decoder 11, a clock 
controller 9 for controlling the supply of a clock signal 
to the finger receivers 3-2 through 3-n under the control 
of the CPU 6 or based on a detected result from the 
speech/no-speech signal detector 18, and a plurality of 
switches 12-1 through 12-n for switching on and off the 
supply of the clock signal to the finger receivers 3-1 
through 3-n under the control of the clock controller 9. 
The timing controller 7 outputs a frame signal ,at all 
times to the finger receivers 3-1 through 3-n for keeping 
the finger receivers 3-1 through 3-n in synchronism with 
each other. 
[0075] 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 6 will be described below. 

[0076] 

Fig. 7 shows an operation sequence of the receiving 

J: , - 
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circuit shown in Fig. 6, 
[0077] 

As shown in Fig, 7, a speech communication session 
starts between the base station 20a (see Fig. 2) and the 
mobile terminal 10a (see Fig. 2) in step S21, and data is 
received via the antenna 1 and the radio unit 2 in step 

522. The clock controller 9 turns on or connects all the 
switches 12-1 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S23. 

[0078] 

Then, the maximum ratio synthesizer 4 synthesizes 
the data inversely diffused by the finger receivers 3-1 
through 3-n in step S24. 

[0079] 

The decoder 11 Viterbi-decodes the data synthesized 
by the maximum ratio synthesizer 4 and outputs the 
decoded data in step S25. 

[0080] 

Then, the speech/no-speech signal detector 18 
detects whether there is a speech signal based on the 
data outputted from the decoder 11 in step S26. If a 
speech signal is detected, then control returns to step 

523, in which the finger receivers 3-1 through; 3-n 
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inversely diffuse the data received via the antenna 1 and 
the radio unit 2 . 
[0081] 

If no speech signal is detected in step S26, then 
the finger receiver whose correlated value is highest, 
among the finger receivers 3-1 through 3-n, is indicated 
from the CPU 6 to the clock controller 9, which controls 
the switches 12-2 through 12-n to supply the clock signal 
to the finger receiver whose correlated value is highest 
and supply no clock signal to the other finger receivers. 

[0082] 

If it is assumed that the finger receiver 3-1 has 
the highest correlated value, then the clock controller 9 
connects the switch 12-1 and disconnects the switches 12- 
2 through 12-n, so that the clock signal is supplied to 
the finger receiver 3-1 and no clock signal is supplied 
to the finger receivers 3-2 through 3-n. 

[0083] 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S27. 

[0084] 

The data inversely diffused by the finger receiver 
3-1 is supplied via the maximum ratio synthesizer 4 to 
the decoder 11, which Viterbi-decodes the data. 



38 



Thereafter, the speech/no-speech signal detector 18 
detects whether there is a speech signal based on the 
data output ted from the decoder 11. 
[0085] 

In the third embodiment, the finger receiver whose 
correlated value is highest is operated as with the 
second embodiment. However, a predetermined finger 
receiver may be operated as with the first embodiment - 

[0085] 

(4th Embodiment) 

In the mobile communication system, when a mobile 
terminal, like the mobile terminal 10b shown in Fig. 2, 
is present in a region where the service areas 40a, 4 0b 
of the two base stations 2 0a, 2 0b overlap each other, the 
mobile terminal is in a soft hand-over mode in which it 
receives the services from at least the two base 
stations . 

[0087] 

In that region, therefore, it is necessary that at 
least two finger receivers of the mobile terminal be 
operated. 

[0088] , ^ 

Fig. 8 shows in block form a receiving circuit 

according to a fourth embodiment of the present 

invention . 

[0089] 
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As shown in Fig, 8, the receiving circuit comprises 
an antenna 1 and a radio unit 2 for receiving data, a 
plurality of finger receivers 3-1 through 3-n for being 
supplied with the data received via the antenna 1 and the 
radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a pair of speech/no-speech signal 
detectors 8-1, 8-2 for detecting whether there is a 
speech signal or not based on the respective data 
inversely diffused by the finger receivers 3-1, 3-2, a 
clock controller 9 for controlling the supply of a clock 
signal to the finger receivers 3-2 through 3-n based on 
detected results from the speech/no-speech signal 
detectors 8-1, 8-2, and a plurality of switches 12-3 
through 12-n for switching on and off the supply of the 
clock signal to the finger receivers 3-3 through 3-n 
under the control of the clock controller 9. The timing 
controller 7 outputs a frame signal at all times to the 
finger receivers 3-1 through 3-n for keeping the finger 
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receivers 3-1 through 3-n in synchronism with each other. 
[0090] 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 8 will be described below. 

[0091] 

Fig. 9 shows an operation sequence of the receiving 
circuit shown in Fig. 8, 
[0092] 

As shown in Fig. 9, a speech communication session 
starts between the base station 20a (see Fig. 1) and the 
mobile terminal 10a (see Fig. 1) in step S31/: and data is 
received via the antenna 1 and the radio unit 2 in step 
S32. The clock controller 9 turns on or connects all the 
switches 12-3 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 . in step 
S33. 

[0093] 

Then^ the speech/no-speech signal detectors 8-1, 8- 
2 detect whether there is a speech signal based on the 
data inversely diffused by the finger receivers 3-1, 3-2 
in step S34. If a speech signal is detected by at least 
one of the finger receivers 3-1, 3-2, then control 
returns to step S33, in which the finger receivers 3-1 
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through 3-n inversely diffuse the data received via the 
antenna 1 and the radio unit 2 . 
[0094] 

If no speech signal is detected by both the finger 
receivers 3-1^ 3-2 in step S34, then the clock controller 
9 disconnects the switches 12-3 through 12-n to supply no 
clock signal to the finger receivers 3-3 through 3-n* 

[0095] 

The finger receivers 3-3 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receivers 3-1, 3-2 in step S35. 

[0096] 

Control then goes back to step S34, in which the 
speech/no-speech signal detectors 8-1, 8-2 detect whether 
there is a speech signal based on the data supplied to 
the finger receivers 3-1, 3-2. 

[0097] 

In the fourth embodiments, the two finger receivers 
are operated at all times. However, it is preferable to 
select the number of finger receivers that need to be 
operated, based on the number (preferably 3) of base 
stations that communicate with the. mobile terminal in a 
soft hand-over mode in an actual system or zone 
configuration. 

[0098] , 
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(5th Embodiment) 

In the fourth embodiment, the two speech/no-speech 
signal detectors are provided in view of the soft hand- 
over mode, and the two finger receivers connected to the 
speech/no-speech signal detectors are operated at all 
times. The speech/no-speech signal detectors detect 
whether there is a speech signal or not based on the data 
supplied to the two finger receivers, and operation of 
the other finger receivers is controlled on the basis of 
detected results from the speech/no-speech signal 
detectors. However, when no speech signal is detected, 
if the mobile terminal is in a soft hand-over mode, then 
at least two finger receivers may be operated, and if the 
mobile terminal is not in a soft hand-over .mode, then 
only one finger receiver may be operated, so that the 
current consumed by the mobile terminal when no speech 
signal is detected can further be reduced, 

[0099] 

Fig. 10 shows in block form a receiving circuit 
according to a fifth embodiment of the present invention. 
[0100] 

As shown in Fig. 10, the receiving circuit 
comprises an antenna 1 and a radio unit 2 for receiving 
data, a plurality of finger receivers 3-1 through 3-n for 
being supplied with the data received via the antenna 1 
and the radio unit 2 and inversely diffusing the. data in 
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association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a pair of speech/no-speech signal 
detectors 8-1, 8-2 for detecting whether there is a 
speech signal or not based on the respective data 
inversely diffused by the finger receivers 3-1, 3-2, a 
clock controller 9 for controlling the supply of a clock 
signal to the finger receivers 3-2 through ,3-n under the 
control of the CPU 6 or based on detected results from 
the speech/no-speech signal detectors 8-1, 8-2, and a 
plurality of switches 12-2 through 12-n for switching on 
and off the supply of the clock signal to the finger 
receivers 3-2 through 3-n under the control of the clock 
controller 9 . The timing controller 7 outputs a frame 
signal at all times to the finger receivers 3-1 through 
3-n for keeping the finger receivers 3-1 through 3-n in 
synchronism with each other. 
[0101] 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
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in Fig. 10 will be described below. 
[0102] 

Fig. 11 shows an operation sequence of the 
receiving circuit shown in Fig. 10. 
[0103] 

As shown in Fig. 12, a speech communication session 
starts between the base station 20a (see Fig. 1) and the 
mobile terminal 10a (see Fig. 1) in step S41, and data is 
received via the antenna 1 and the radio unit 2 in step 
S42. The clock controller 9 turns on or connects all the 
switches 12-2 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S43. 

[0104] 

Then, the speech/no-speech signal detectors 8-1, 8- 
2 detect whether there is a speech signal based on the 
data inversely diffused by the finger receivers 3-1, 3-2 
in step S44. If a speech signal is detected by at least 
one of the finger receivers 3-1, 3-2, then control 
returns to step S43, in which the finger receivers 3-1 
through 3-n inversely diffuse the data received via the 
antenna 1 and the radio unit 2 . 

[0105] 

If no speech signal is detected by both the finger 
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receivers 3-1, 3-2 in step S44, then the search engine 5 
and the CPU 6 decides whether the mobile terminal is in a 
soft hand-over mode or not in step S45. If the mobile 
terminal is not in a soft hand-over mode, then the clock 
controller 9 disconnects or opens the switches 12-2 
through 12-n to supply no clock signal to the finger 
receivers 3-2 through 3-n. 
[0106] 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S46. 

[0107] 

Control then goes back to step S44, in which the 
speech/no-speech signal detector 8-1 detects whether 
there is a speech signal based on the data supplied to 
the finger receiver 3-1- 

[0108] 

If the mobile terminal is in a soft hand-over mode 
in step S45, then the clock controller 9 connects the 
switch 12-2 and disconnects the switches 12-3 through 12- 
h, supplying no clock signal to the finger receivers 3-3 
through 3-n, At this time, it is assumed that the finger 
receiver 3-1 receives a signal from one of the base 
stations and the finger receiver 3-2 receives a signal 
from the other base station. 
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[0109] 

The finger receivers 3-3 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receivers 3-1, 3-2 in step S47. 

[0110] 

Control then goes back to step S44, in which the 
speech/no-speech signal detectors 8-1, 8-2 detect whether 
there is a speech signal based on the data inversely 
diffused by the finger receivers 3-1, 3-2. 

[0111] 

(6th Embodiment) 

In the fifth embodiment, the two speech/no-speech 
signal detectors are provided, and one of the two finger 
receivers connected to the speech/no-speech signal 
detectors is operated at all times. When the mobile 
terminal is in a soft hand-over mode, the two finger 
receivers connected to the speech/no-speech signal 
detectors are operated at all times, the speech/no-speech 
signal detectors detect whether there is a speech signal 
or not based on the data supplied to the two finger 
receivers, and operation of the other finger receivers is 
controlled on the basis of detected results from the 
speech/no-speech signal detectors. However, a plurality 
of speech/no-speech signal detectors may be connected 
respectively to a plurality of finger receivers. One or 
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two of the finger receivers whose correlated value is 
highest may be operated, and operation of the other 
finger receivers may controlled on the basis of a 
detected result or results, indicative of speech signal 
or no speech signal, from the speech/no-speech signal 
detector or detectors connected to the one or two of the 
finger receivers . 
[0112] 

Fig. 12 shows in block form a receiving circuit 
according to a sixth embodiment of the present invention. 
[0113] 

As shown in Fig. 12, the receiving circuit 
comprises an antenna 1 and a radio unit 2 for receiving 
data, a plurality of finger receivers 3-1 through 3-n for 
being supplied with the data received via the antenna 1 
and the radio unit 2 and inversely diffusing the data in 
association with a plurality of multiple paths, a maximum 
ratio synthesizer 4 for synthesizing the data inversely 
diffused by the finger receivers 3-1 through 3-n, a 
search engine 5 for detecting respective components of 
the multiple paths, a timing controller 7 for controlling 
the timing of operation of the finger receivers 3-1 
through 3-n, a CPU 6 for controlling operation of the 
timing controller 7 based on the components detected by 
the search engine 5, a plurality of speech/no-speech 
signal detectors 8-1 through 8-n for detecting whether 
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there is a speech signal or not based on the respective 
data inversely diffused by the finger receivers 3-1 
through 3-n, a clock controller 9 for controlling the 
supply of a clock signal to the finger receivers 3-1 
through 3-n under the control of the CPU 6 or based on 
detected results from the speech/no-speech signal 
detectors 8-1 through 8-n, and a plurality of switches 
12-1 through 12-n for switching on and off the supply of 
the clock signal to the finger receivers 3-1 through 3-n 
under the control of the clock controller 9. The timing 
controller 7 outputs a frame signal at all times to the 
finger receivers 3-1 through 3-n for keeping the finger 
receivers 3-1 through 3-n in synchronism with each other. 
[0114] 

A process of controlling operation of the finger 
receivers 3-1 through 3-n in the receiving circuit shown 
in Fig. 12 will be described below. 

[0115] 

Fig. 13 shows an operation sequence of the 
receiving circuit shown in Fig. 12. 
[0116] 

As shown in Fig. 13, a speech communication session 
starts between the base station 20a (see Fig. 1) and the 
mobile terminal 10a (see Fig. 1) in step S51, and data is 
received via the antenna 1 and the radio unit 2 in step 
S52 . The clock controller 9 turns on or connects all the 
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switches 12-1 through 12-n, supplying the clock signal to 
all the finger receivers 3-1 through 3-n. The finger 
receivers 3-1 through 3-n now inversely diffuse the data 
received via the antenna 1 and the radio unit 2 in step 
S53. 

[0117] 

Then^ the speech/no-speech signal detectors 8-1 
through 8-n detect whether there is a speech signal based 
on the data inversely diffused by the finger receivers 3- 
1 through 3-n in step S54. If a speech signal is 
detected, then control returns to step S53, in which the 
finger receivers 3-1 through 3-n inversely diffuse the 
data received via the antenna 1 and the radio unit 2 . 

[0118] 

If no speech signal is detected in step S54, then 
the search engine 5 and the CPU 6 decides whether the 
mobile terminal is in a soft hand-over mode or not in 
step S55. If the mobile terminal is not in a soft hand- 
over mode, then the finger receiver whose correlated 
value is highest, among the finger receivers 3-1 through 
3-n, is indicated from the CPU 6 to the clock controller 
9, which controls the switches 12-1 through 12-n to 
supply the clock signal to the finger receiver whose 
correlated value is highest and supply no clock signal to 
the other finger receivers. 

[0119] 

50 




If it is assumed that the finger receiver 3-1 has 
the highest correlated value, then the clock controller 9 
connects or closes the switch 12-1 and disconnects or 
opens the switches 12-2 through 12-n, so that the clock 
signal is supplied to the finger receiver 3-1 and no 
clock signal is supplied to the finger receivers 3-2 
through 3-n, 

[0120] 

The finger receivers 3-2 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receiver 3-1 in step S56. 

[0121] 

Control then goes back to step S54, in which the 
speech/no-speech signal detector 8-1 detects whether 
there is a speech signal based on the data inversely 
diffused by the finger receiver 3-1. 

[0122] 

If the mobile terminal is in a soft hand-over mode 
in step S55, then the finger receiver whose correlated 
value is highest and the finger receiver whose correlated 
value is second highest, among the finger receivers 3-1 
through 3-n, are indicated from the CPU 6 to the clock 
controller 9, which controls the switches 12-1 through 
12-n to supply the clock signal to the finger receiver 
whose correlated value is highest and the finger receiver 
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whose correlated value is second highest, and supply no 
clock signal to the other finger receivers. 
[0123] 

If it is assumed that the finger receiver 3-1 has 
the highest correlated value and the finger receiver 3-2 
has the second highest correlated value, then the clock 
controller 9 connects or closes the switches 12-1, 12-2 
and disconnects or opens the switches 12-3 through 12-n, 
so that the clock signal is supplied to the finger 
receivers 3-1, 3-2 and no clock signal is supplied to the 
finger receivers 3-3 through 3-n. 

[0124] 

The finger receivers 3-3 through 3-n are 
inactivated, and the data received via the antenna 1 and 
the radio unit 2 is inversely diffused by only the finger 
receivers 3-1, 3-2 in step S57. 

[0125] 

Control then goes back to step S54, in which the 
speech/no-speech signal detectors 8-1, 8-2 detect whether 
there is a speech signal based on the data inversely 
diffused by the finger receivers 3-1, 3-2. 

[0126] 

In the first through sixth embodiments described 
above, operation of the finger receivers is controlled on 
the basis of whether there is a speech signal or not 
during a speech communication session. Hov/'ever, the 
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present invention is applicable to not only speech 
communications, but also data communications where 
received data is burst data, for receiving data in a 
power saving mode during periods free of such burst data. 
[0127] 

[Effect of the Invention] 

According to the present invention, as described 
above, the receiving circuit has a detecting means for 
detecting whether there is a speech signal or not based 
on data inversely diffused by a plurality of finger 
receivers, and a control means for controlling the number 
of finger receivers that operate, among the plurality of 
finger receivers, based on a detected result from the 
detecting means. If the detecting means detect^s speech 
signal, then the control means controls all the finger 
receivers to operate. If the detecting means detects no 
speech signal, then the control means controls only one 
or two of the finger receivers to operate which are 
required for the detecting means to detect whether there 
is a speech signal or not. Consequently, the current 
consumed by the receiving circuit when there is no speech 
signal can be reduced. 
[Brief explanation of Drawings] 
[Fig. 1] 

Fig. 1 is a diagram of a mobile communication 

'i 

system including mobile terminals each having a receiving 
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circuit according to the present invention. 
[Fig. 2] 

Fig. 2 is a block diagram of a receiving circuit 
according to a first embodiment of the present invention 
[Fig. 3] 

Fig. 3 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 2. 
[Fig. 4] 

Fig. 4 is a block diagram of a receiving circuit 
according to a second embodiment of the present 
invention. 
[Fig. 5] 

Fig. 5 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 4. 
[Fig. 6] 

Fig. 6 is a block diagram of a receiving circuit 
according' to a third embodiment of the present invention 
[Fig. 7] 

Fig. 7 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 6. 
[Fig. 8] 

Fig. 8 is a block diagram of a receiving circuit 
according to a fourth embodiment of the present 
invention. I 
[Fig. 9] 

Fig, 9 is a flowchart of an operation sequence of 
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the receiving circuit shown in Fig. 8. 
[Fig. 10] 

Fig, 10 is a block diagram of a receiving circuit 
according to a fifth embodiment of the present invention 
[Fig. 11] 

Fig. 11 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 10. 
[Fig. 12] 

Fig. 12 is a block diagram of a receiving circuit 
according to a sixth embodiment of the present invention 
[Fig. 13] 

Fig. 13 is a flowchart of an operation sequence of 
the receiving circuit shown in Fig. 12. 
[Fig. 14] 

Fig. 14 is a block diagram of a receiving circuit 
in a mobile terminal in a conventional mobile 
communication system. 

[Explanation of Numerals] 

1 antenna 

2 radio unit 

3-l~3-n finger receiver 

4 maximum ratio combiner 

5 search engine 

6 CPU 

7 timing controller 

8^8-l~8-n,18 speech/no-speech signal detector 
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9 clock controller 

10a, 10b mobile terminal 

11 decoder 

12-1'^12-n SW 

20a, 20b base station 

30 exchange 

40a, 40b service area 
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[Ncune of the Document] Abstract 
[Abstract ] 

i 

[Problem to be solved] The present invention reduces a 
consumed current when received data contains no speech 
signal. 

[Means for solving Problem] A receiving circuit has a 
speech/no-speech signal detector 8 for detecting whether 
there is a speech signal or not based on data inversely 
diffused by finger receiver 3-1^ and a clock controller 9 
for controlling operation of the finger receivers based 
on a detected result from the speech/no-speech signal 
detector 8. If a speech signal is detected by the 
speech/no-speech signal detector 8, then the clock 
controller controls all the finger receivers 3-;l~3-n to 
operate. If no speech signal is detected by the 
speech/no-speech signal detector, then the clock 
controller controls only one of the finger receivers 3-1 
to operate , 

[Chosen Drawing] Fig. 2 
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